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(54) VALVE TIMING CONTROL METHOD AND CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To improve thermal efficiency by making 



the opening/closing timing of a rotary valve and 
intake-exhaust valves variable according to engine 
operating conditions in a Miller cycle engine or an 
engine with a rotary valve interposed at the 
Intermediate part of an intake pipe. 
CONSTITUTION: An intake valve opening/closing 
timing control means for rotating the camshaft 19a of 
a driving cam 19 for an intake valve 15 by an actuator 
4' such as a stepping motor is provided including a 
valve timing control means for making the 
opening/closing timing of a rotary valve 3 quicker- 




closing than the normal opening/closing timing of 
intake-exhaust valves 15, 16 by an actuator 4 such 

as a stepping motor on the basis of input information from a rotation sensor 7, a load 
sensor 8, a crank angle sensor 9, an intake pressure sensor 2a and an exhaust pressure 
sensor 18a, and the valve opening/closing timing is controlled to the optimum in 
correspondence with an operating state. 
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* NOTICES * 

JPO and NCXPI are not: responsible for amy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The valve timing control approach characterized by including the rotary valve timing 
control process which already makes said rotary bulb closing to the closing motion timing of the 
usual intake valve, and the inhalation-of-air valve timing control process of answering closing 
motion of a rotary bulb in order to make a compression ratio small, without changing an inhalation 
air content, and changing the closing motion timing of an intake valve in the valve timing control 
approach of the engine which infixed the rotary bulb. 

[Claim 2] Said engine is the valve-timing control approach of claim 1 which the relative relation 
between the crank for intake valve actuation and the crank for exhaust-air bulb actuation can adjust, 
changes a phase in the direction which brings forward in closing motion of an exhaust-air bulb so 
that bulb overlap may make small in order to press down exhaust-air **** retum, when it is low load 
driving, and changes a phase in the direction delay closing motion of an exhaust-air bulb so that bulb 
overlap may enlarge, in order to use exhaust-air interference effectively at the time of heavy load 
operation. 

[Claim 3] Said engine is the valve-timing control approach of claim 1 which the relative relation 
between the crank for intake valve actuation and the crank for exhaust-air bulb actuation can adjust, 
changes a phase in the direction which delays closing motion of an intake valve so that bulb overlap 
may make small in order to press down exhaust-air **** retum, when it is low load driving, and 
changes a phase in the direction bring closing motion of an intake valve forward so that bulb overlap 
may be enlarged, in order to use exhaust-air interference effectively at the time of heavy load 
operation. 

[Claim 4] Said engine is the valve timing control approach given in any 1 term of claims 1, 2, and 3 
including the phase control process which it is [ process ] an engine with a supercharger and changes 
a phase in the direction which delays closing motion of an exhaust air bulb when charge pressure is 
too high. 

[Claim 5] The valve timing control approach characterized by changing a phase in the direction 
which brings closing motion of an intake valve forward at the time of low r.p.m. operation in the 
valve timing control approach of the engine which infixed the rotary bulb, and changing a phase in 
the direction which delays closing motion of an intake valve at the time of high-speed operation. 
[Claim 6] In the valve timing control unit of the engine which infixed the rotary bulb The actuator 
which drives a pumping bulb, and a rotation sensor, a load sensor, The rotary [ timing / of said rotary 
bulb / closing motion / as opposed to / whenever / crank angle / the closing motion timing of the 
usual ** and exhaust air bulb / closing ]-aheady valve timing control means based on many input 
fi-om a sensor, an intake-pressure sensor, and an exhaust-pressure sensor. The valve timing control 
device characterized by including the inhalation-of-air valve timing control device to which closing 
motion of a rotary bulb is answered and the closing motion timing of an intake valve is changed in 
order to make a compression ratio small, without changing an inhalation air content. 
[Claim 7] Said engine can adjust the relative relation between the crank for intake valve actuation, 
and the crank for exhaust air bulb actuation. Said control means and actuator A phase is changed in 
the direction which brings forward closing motion of an exhaust air bulb so that bulb overlap may be 
made small, in order to press down exhaust air **** retum at the time of low load driving. The 
control xmit of the valve timing of claim 6 which changes a phase in the direction which delays 
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closing motion of an exhaust air bulb so that bulb overlap may be enlarged, in order to use exhaust 
air interference effectively at the time of heavy load operation. 

[Claim 8] It is the valve-timing control unit of claim 6 which said engine can adjust the relative 
relation between the crank for intake valve actuation, and the crank for exhaust-air bulb actuation, 
changes a phase in the direction which delays closing motion of an intake valve so that bulb overlap 
may make small in order that said control means and actuator may press down exhaust-air **** 
return at the time of low load driving, and changes a phase in the direction bring closing motion of 
an intake valve forward so that bulb overlap may be enlarged, in order to use exhaust-air interference 
effectively at the time of heavy load operation. 

[Claim 9] Said engine is a valve timing control unit given in any 1 term of claims 6, 7, and 8 
including a phase control means to be an engine with a supercharger and to change a phase in the 
direction which delays closing motion of an exhaust air bulb when charge pressure is too high. 
[Claim 10] The valve-timing control device characterized by to have the pumping valve-timing 
control device from which a phase is changed in the direction which brings closing motion of an 
intake valve forward at the time of low r.p.m. operation based on many iuput from a sensor, an 
intake-pressure sensor, and an exhaust-pressure sensor, and a phase is changed in the direction which 
delays closing motion of an intake valve at the time of high-speed operation in the valve-timing 
control device of the engine which infixed the rotary bulb whenever [ actuator / which drives a 
pumping bulb /, rotation sensor and load sensor, and crank-angle ]. 
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* NOTICES * 

JPO and NCIPI are not, responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to valve timing control of the engine which infixed the 
rotary bulb in the middle of the mirror cycle or the inlet pipe. 

[0002] In addition, good change of the stroke from inhalation of air to [ a Miller cycle engine carries 
out "it being already closing" of the rotary bulb infixed in the middle of the inlet pipe before closing 
an intake valve, and enlarges an expansion ratio to a compression ratio, namely, ] compression is 
carried out, and the energy which combustion gas has is fully expanded and is taken out. 
[0003] 

[Description of the Prior Art] The rotary bulb is used in the engine which does not have a mirror 
cycle or a throttle valve. However, although the rotary bulb serves as adjustable with an output, the 
timing of ** and an exhaust air bulb is fixed. 
[0004] 

[Problem(s) to be Solved by the Invention] In an above-mentioned mirror cycle, the following points 
pose a problem. 

[0005] (1) If a rotary bulb is already made into closing to an intake valve, inspired air volume will 
decrease and, for this reason, an output will be restricted. 

(2) Since overlap of ** and an exhaust air bulb cannot change, according to a load namely, at the 
time of low loading, it is small in overlap, and it is impossible at the time of a heavy load. [ of 
operation by the optimum state of enlarging overlap ] 

(3) When boost pressure is too high, by opening way SUTOGETO, the supercharger was made to 
bypass and exhaust air energy is thrown away into the exhaust pipe. 

[0006] This invention is proposed in view of the trouble of the above-mentioned conventional 
technique, and aims at the control approach of the valve timing which aims at improvement in 
thermal efficiency, and offer of a control unit in the engine which infixed the rotary bulb in the 
middle of the Miller cycle engine or the inlet pipe by making adjustable both closing motion timing 
of a rotary bulb and a pumping bulb according to an engine output 
[0007] 

[Means for Solving the Problem] The valve timing control approach of this invention includes the 
rotary valve timing control process which already makes said rotary bulb closing to the closing 
motion timing of the usual intake valve, and the inhalation-of-air valve timing control process of 
answering closing motion of a rotary bulb and changing the closing motion timing of an intake valve 
in order to make a compression ratio small, without changing an inhalation air content, in the valve 
timing control approach of the engine which infixed the rotary bulb. 

[0008] In order can adjust the relative relation between the crank for intake valve actuation, and the 
crank for exhaust-air bulb actuation, change a phase here in the direction brought forward in closing 
motion of an exhaust-air bulb so that bulb overlap may be made small in order to press down 
exhaust-air **** retum, when it is low load driving, and to use exhaust-air interference effectively at 
the time of heavy load operation, it is desirable in changing a phase in the direction delay closing 
motion of an exhaust-air bulb so that bulb overlap may be enlarged. Or in order to be able to adjust 
the relative relation between the crank for intake valve actuation, and the crank for exhaust-air bulb 
actuation, to change a phase in the direction which delays closing motion of an intake valve so that 
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bulb overlap may be made small in order to press down exhaust-air **** return, when it is low load 
driving, and to use exhaust-air interference effectively at the time of heavy load operation, it is 
[ engine / said ] desirable in changing a phase in the direction bring closing motion of an intake valve 
forward so that bulb overlap may be enlarged. 

[0009] Moreover, it is an engine with a supercharger, and when boost pressure (charge pressure) is 
too high, it is desirable [ said engine ] to include the phase control process which changes a phase in 
the direction which delays closing motion of an exhaust air bulb. 

[0010] Furthermore, in the valve timing control approach of the engine which infixed the rotary 
bulb, the valve timing control approach of this invention changes a phase in the direction which 
brings closing motion of an intake valve forward at the time of low r.p.m. operation, and is changing 
the phase in the direction which delays closing motion of an intake valve at the time of high-speed 
operation. 

[001 1] In the valve timing control device of the engine with which the valve timing control device of 
this invention infixed the rotary bulb The actuator which drives a pumping bulb, and a rotation 
sensor, a load sensor. The rotary [ timing / of said rotary bulb / closing motion / as opposed to / 
whenever / crank angle / the closing motion timing of the usual ** and exhaust air bulb / closing ]- 
already valve timing control means based on many input from a sensor, an intake-pressure sensor, 
and an exhaust-pressure sensor, In order to make a compression ratio small, without changing an 
inhalation air content, the inhalation-of-air valve timing control unit to which closing motion of a 
rotary bulb is answered and the closing motion timing of an intake valve is changed is included. 
[0012] Said engine can adjust the relative relation between the crank for intake valve actuation, and 
the crank for exhaust air bulb actuation here. Said control means and actuator A phase is changed in 
the direction which brings forward closing motion of an exhaust air bulb so that bulb overlap may be 
made small, in order to press down exhaust air **** return at the time of low load driving. In order 
to use exhaust air interference effectively at the time of heavy load operation, it is desirable to 
change a phase in the direction which delays closing motion of an exhaust air bulb so that bulb 
overlap may be enlarged. Or in order said engine can adjust the relative relation between the crank 
for intake valve actuation, and the crank for exhaust-air bulb actuation, change a phase in the 
direction which delays closing motion of an intake valve so that bulb overlap may be made small in 
order that said control means and actuator may press down exhaust-air ***♦ return at the time of low 
load driving, and to use exhaust-air interference effectively at the time of heavy load operation, it is 
desirable in changing a phase in the direction bring closing motion of an intake valve forward so that 
bulb overlap may be enlarged. 

[0013] Moreover, it is an engine with a supercharger, and when boost pressure (charge pressure) is 
too high, it is desirable [ said engine ] to include a phase control means to change a phase in the 
direction which delays closing motion of an exhaust air bulb. 

[0014] Fiuthermore, whenever [ actuator / which drives a pxmiping bulb in the valve timing control 
device of the engine which infixed the rotary bulb /, rotation sensor and load sensor, and crank- 
angle ], the valve-timing control device of this invention changes a phase in the direction which 
brings closing motion of an intake valve forward at the time of low r.p.m. operation based on many 
input from a sensor, an intake-pressure sensor, and an exhaust-pressure sensor, and has the pimiping 
valve-timing control device from which a phase is changed in the direction which delays closing 
motion of an intake valve at the time of high-speed operation. 
[0015] 

[Function] According to the control approach of the valve timing of this invention, a compression 
ratio can be raised, without changing an inhalation air content by answering closing motion of a 
rotary bulb and changing the closing motion timing of an intake valve in the so-called mirror cycle, 
for example, it used the rotary bulb. Consequently, thermal efficiency can be raised. 
[0016] Moreover, if it is the engine which can adjust the relative relation between the crank for 
intake valve actuation, and the crank for exhaust air bulb actuation, it is possible to adjust the range 
of overlap and to attain the optimal operation to a load, and it is possible to adjust the phase of intake 
valve closing motion and to attain the optimal operation to rotation. For example, blow retum of 
exhaust air is controlled by making small overlap of** and an exhaust air bulb at the time of low 
loading, and a suction effect is raised using the exhaust air inertia effectiveness by taking large 
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overlap of ** and an exhaust air bulb with high rotation and a heavy load. Thus, by the service 
condition, it is the optimal valve timing and improvement in thermal efficiency is aimed at. 
[0017] Furthermore, according to this invention, a phase is changed in the direction which brings 
closing motion of an intake valve forward at the time of low r.p.m. operation, blow return of 
inhalation of air can be suppressed, a phase can be changed in the direction which delays closing 
motion of an intake valve at the time of high-speed operation, and the inertia-supercharging 
effectiveness can be pulled out. 
[0018] 

[Example] Hereafter, the example of this invention is explained based on drawing 1 - drawing 4 . In 
addition, in the example of illustration, the engine shown with a sign 1 is an engine which can adjust 
the relative relation between the craiik for intake valve actuation, and the crank for exhaust air bulb 
actuation. 

[0019] In drawing 1 , an engine 1 is located in the upper part of the cylinder 1 1 to which a piston 13 
slides on a wall, and this cylinder, and consists of inlet pipes 2 which formed the cylinder head 12 
which has a suction port 17 and a suction port 18, the intake valve 15 which open and close each 
opening by the side of said cylinder of said suction port 17 and said exhaust air port 18, the exhaust 
air bulb 16, and the rotary bulb 3 which open and close a duct to the middle. 
[0020] Moreover, the rotation sensor 7, the load sensor 8, the crank angle sensor 9, intake-pressure 
sensor 2a, and exhaust-pressiu^e sensor 18a are prepared in said this engine 1, and a control unit 6 
controls the drive of actuator 4' which rotates cam shaft 19a of the actuator 4 for a drive of said 
rotary bulb 3, and the cam 19 for a drive of said intake valve 15, i.e., the closing motion timing of a 
bulb, the optimal to the operation situation at that time based on the input from this etc. 
[0021] Next, the valve timing flows of control of drawing 3 are explained also using drawing 1 and 
drawing 2 . 

[0022] It starts first, in step SI, an engine speed is detected by the rotation sensor 7, an engine load is 
detected by the load sensor 8, it progresses to step S2, and a MAP is detected by intake-pressure 
sensor 2a, and exhaust gas pressure is detected by exhaust-pressure sensor 18a. Furthermore, it 
progresses to step S3, and by the crank angle sensor 9, a crank angle is detected, each [ these ] input 
is read into a control unit 6, and the operation situation at the time is checked. On the other hand, the 
service-condition map read beforehand is called (step S4), and it is compared with the operation 
situation at said the time, and progresses to step S5, and the controlled variable of an actuator 4 is 
determined and performed that the angle of rotation (phase) and closing motion rate of the rotary 
bulb 3 should be controlled the optimal. 

[0023] That is, as shown in the valve-lift diagram of drawing 2 , when an engine is a low loading 
region or low compression ratio operation, the closing motion timing of a rotary bulb is brought 
forward like c' line. 

[0024] Next, it progresses to step S6, and the controlled variable of actuator 4' is determined and 
performed that the closing motion of an intake valve 15 to closing motion of the exhaust air bulb 16 
should be controlled the optimal. 

[0025] That is, it not only takes large overlap, but reduction of the inspired air volume by the closing 
motion timing of a rotary bulb changing from c to c* is improved by delaying closing motion of an 
intake valve 15 like a line of drawing 2 at the time of low loading (overlap being made small), and 
bringing forward closing motion of an intake valve 15 at the time of high rotation and a heavy load. 
And control retums. 

[0026] drawing 4 — setting — others — an intake valve - and - an inlet pipe — the middle — a rotary 
~ a bulb — a valve gear ~ and — said ~ a bulb — valve timing — an adjustment device — an example - 

inhalation of air — a manifold ~ two — ' - the upstream - an exhaust gas turbine - a 
drive — a formula ~ supercharge — a system — 20 — having — an engine — one — ' — — an inlet 
— connecting — said — inhalation of air — a manifold — two — ' — inside — **** an engine — a 
crankshaft — from — a gearing — transfer — a device — minding - driving ~ having — a control valve 
-- ****** -- a rotary -- a bulb - three -- arranging - having - **** . And this rotary bulb 3 has fixed 
to the driving shaft 31, and the driving shaft 31 is connected with the revolving shaft 34 driven with 
the gearing 33 with which transmission connection was carried out through the crankshaft and the 
gearing device through the adjustment piece 35 of a valve timing adjustment device. 
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[0027] Next, about the configuration of the closing motion stage adjustment device of the rotary bulb 
3, the helical splines 31a and 34a are mutually formed in each part which a driving shaft 31 and a 
revolving shaft 34 counter with torsion of an opposite direction, respectively. An angular 
displacement is carried out to hard flow by carrying out the angular displacement of the driving shaft 
3 1 in the predetermined direction to a revolving shaft 34 by the projection which was formed in this 
helical spline at the inner circumference of the adjustment piece 35, respectively and which is not 
illustrated gearing, for example, moving the adjustment piece 35 to the left of this drawing, and 
moving to a left. Thus, by migration of the shaft orientations of the adjustment piece 35, the rotation 
timing of a driving shaft 31 is changed and the closing motion stage of the rotary bulb 3 is adjusted. 
[0028] In addition, the migration drive of an adjustment piece is performed by migration of the 
adjusting lever 36 by the side of the actuator 41 which engaged the end with annular stop slot 35c 
formed in the periphery of this adjustment piece. Moreover, the adjustment approach of the valve 
timing of an intake valve is completely the same as the adjustment approach of the valve timing of 
the above-mentioned rotary bulb 3, and explanation is omitted. 
[0029] 

[Effect of the Invention] As mentioned above, according to the control approach of the valve timing 
of this invention, the closing motion timing of an intake valve can be controlled suitably, and thermal 
efficiency can be raised by making small the so-called rate of a compression ratio of the mirror cycle 
of a rotary bulb of already as opposed to an expansion ratio by the closing effectiveness. 
[0030] Moreover, blow return of exhaust air is controlled by making small overlap of ** and an 
exhaust air bulb at the time of low loading, and a suction effect is raised using the exhaust air inertia 
effectiveness by taking overlap of** and an exhaust air bulb greatly with a heavy load. 
[0031] Furthermore, a phase is changed in the direction which brings closing motion of an intake 
valve forward at the time of low r.p.m. operation, blow retum of inhalation of air can be suppressed, 
a phase can be changed in the direction which delays closing motion of an intake valve at the time of 
high-speed operation, and the inertia-supercharging effectiveness can be pulled out. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



6/8/2006 



JP,08-177536,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are no^ responsible for auiy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the system configuration by one example of this invention. 

[Drawing 2] The bulb opening property Fig. containing a rotary bulb. 

[Drawing 3] Valve timing flows of control by one example of this invention 

[Drawing 4] Drawing showing the system configuration by other examples of this invention. 

[Description of Notations] 

1 r ... Engine 

2 ... Inlet pipe 

3 ... Rotary bulb 

2a ... Intake-pressure sensor 
3a ... Rotary bulb shaft 

4 4' ... Actuator 

6 ... Control imit 

7 ... Rotation sensor 

8 ... Load sensor 

9 ... Crank angle sensor 
11 ... Cylinder 

12... Cylinder head 
13 ... Piston 

15 ... Intake valve 

16 ... Exhaust air bulb 

17 ... Suction port 

18 ... Exhaust airport 

18a ... Exhaust-gas-pressure sensor 

19 ... Cam 
19a.,. Cam shaft 

20 ... Supercharger 
41 42 ... Actuator 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 4] 
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[Drawing 3] 
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